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Abstract 
Low back problems are associated with decreased quality of life. Specific exercises can 
improve quality of life, resulting in better professional performance and functionality. 
The purpose of this study was to evaluate the effect of following a 21-month exercise 
program on the quality of life of warehouse workers. The population included 557 male 
warehouse workers from a food distribution company in Oporto, Portugal. Upon 
application of the selection criteria, 249 workers were deemed eligible, which were 
randomized into two groups (125 in the intervention group and 124 in the control group). 
Then, subjects were asked to volunteer for the study, the sample being formed by 229 
workers (112 in the intervention group and 117 in the control group). All subjects 
completed the SF-36 questionnaire prior to beginning the program and on the 11th and 
21st months following it. The exercises were executed in the company facilities once a 
day for 8 min. Data were analyzed using SPSS® 17.0 for Windows®. After 11 months 
of following the exercise program, there was an increase in all scores for the experimental 
group, with statistically significant differences in the dimensions physical functioning 
(0.019), bodily pain (0.010), general health (0.004), and rolephysical (0.037). The results 
obtained at the end of the study (21 months) showed significant improvements in the 
dimensions physical functioning (p = 0.002), rolephysical (p = 0.007), bodily pain 
(p = 0.001), social functioning (p = 0.015), role-emotional (p = 0.011), and mental health 
(p = 0.001). In the control group all dimensions showed a decrease in mean scores. It can 
be concluded that the implementation of a low back specific exercise program has 
changed positively the quality of life of warehouse workers. 
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Introduction 
Health and well-being at work are the main focuses that the European Working Conditions 
Observatory will advocate to the next years (Giaccone 2007). Musculoskeletal disorders are 
among the most widespread illnesses reported by European workers. According to the fourth 
European Working Conditions Survey, carried out in 2005, about 20% of EU15 workers complain 
of back problems and muscular pains (Giaccone 2007). Low back pain (LBP) is considered one of 
the major causes of disability (Deyo et al. 1998). After an initial episode of LBP, 44–78% of people 
suffer a relapse of pain and 26%37% have a relapse of work absence. There is little scientific 
evidence on the prevalence of chronic non-specific LBP: best estimates suggest that the 
prevalence is approximately 23%; 11–12% population is disabled by LBP and specific causes are 
unknown (Airaksinen et al. 2006). 
It is well-known that the low back region is an important area for support and transfer of force 
activities (van Tulder et al. 2007). In fact, LBP is a common reason for reduced participation in 
social and leisure activities, as well as in professional tasks (Brox et al. 2005; Galukande et al. 
2005). Different studies have reported that chronic LPB, besides being an economic burden to 
companies, is a serious public health problem, being more costly than cancer treatment 
(Steenstra et al. 2003). In fact, musculoskeletal problems are assumed to be associated with 
decreased quality of life (QoL). In specific working populations, the prevalence of 
musculoskeletal disorders can be as high as 22–40%, according to a review by van Tulder et al. 
(2007). 
Exercise programs have proved more efficient than conventional therapies in the prevention 
and treatment of LBP, resulting not only in the reduction of pain and disability but also in lower 
costs, decreased healthcare needs, and reduced absenteeism from work (Moffett et al. 1999). 
In systematic literature reviews, Bigos et al. (2009) present strong evidence that exercise 
programs are effective in preventing episodes of back problems. In another study, Rainville et 
al. (2004) recognized that there is evidence supporting the use of exercise as a therapeutic tool 
to improve impairments in back flexibility and strength. In fact, several studies have observed 
improvements in global pain ratings and in behavioral and cognitive aspects of back pain 
syndromes. Exercise programs have been shown to promote improved QoL, resulting in better 
professional performance and functionality (Airaksinen et al. 2006; Claiborne et al. 2002). 
Interventional preventive measures have been tested in randomized controlled trials, but results 
have been controversial. Daltroy et al. (1997) found that back schools are not an effective 
intervention of industrial low back injury. On the other hand, Brox et al. (2008) also noted that 
back schools were effective in reducing pain and disability in the short-term, but not in the long-
term. Ijzelenberg et al. (2007) did not observe significant differences in worksite prevention 
programs for LBP. Probably the lack of communication with a professional might introduce 
negative expectations and dissatisfaction (Goldby et al. 2006; Sherman et al. 2005). 
A well-structured exercise program can lead to long-term improvements for back pain sufferers, 
(Norris 1995) diminishing pain, disability, and the effort required to execute daily activities (Lang 
et al. 2003) and resulting in improvements in health-related QoL (Airaksinen et al. 2006; Arnold 
et al. 2000; Carroll and Whyte 2003). According to European guidelines for prevention of LBP 
(Burton et al. 2006), physical exercise is recommended for prevention of LBP, for prevention of 
recurrence of LBP, and for prevention of recurrence of sick leave due to LBP (Level C). 
As there is no recommendation for the type and intensity of exercise, the exercise program used 
in this study was designed specifically for this population after carefully analyzing all movements 
and tasks that workers performed throughout the working day. This study intends to contribute 
a deeper knowledge about the relation between exercise programs performed in the workplace 
and health-related QoL, taking into account cost benefit, as well as the characteristics of the 
company and its employees. Workers received instructions on the type of exercises they would 
perform, as well as training activities, which reinforced the idea that physical, social, and mental 
well-being are the foundations of QoL (Burton et al. 2006). 
The purpose of this study is to evaluate the effect of following a long-term specific exercise 
program on health-related QoL of warehouse workers. This assessment was made by analyzing 
if the exercise, performed on a daily basis, improved dimensions of physical functioning, physical 
role limitations, bodily pain, social functioning, emotional role limitations, and mental health 
after 11 and 21 months of following the exercise program. 
Methods 
Subjects 
The population used in this study included 557 urban, male warehouse workers from a food 
distribution company in Oporto, Portugal. All workers were involved in a routine of overcharge 
tasks and/or repetitive movements and worked in low temperatures (between 0° and 4°C) 
during all seasons of the year. According to the company norms, all workers wore cold protective 
clothing, gloves, boots, and lumbar support belts. 
After informing the clinical physician and human resources staff on the criteria that would have 
to be taken into account for subject selection, the company provided us with an alphabetically 
organized list of 249 eligible workers, corresponding to 45% of the population. The sample was 
randomized into two groups (125 in the intervention group and 124 in the control group). Then, 
subjects were asked to volunteer to participate in the study and give underwritten consent. The 
sample included 112 volunteers for the intervention group and 117 for the control group. At 
baseline, the sample was n = 229, corresponding to 41% of the population. 
Workers were deemed eligible if they met the following criteria: a) they had a contract for three 
or more years; and b) they performed the same task type (assembly and disassembly of pallets. 
On the other hand, it excluded individuals who: a) were required to rotate work positions; b) 
were absent from work because of back pain; c) had severe back pain (VAS ≥ 5) in the last year; 
d) had undergone treatment (conservative or surgical) for LBP in the last year; and e) had been 
diagnosed with any kind of pathology, which could prevent them from participating in the 
prescribed exercises (Sculco et al. 2001). 
From the first evaluation moment to the second, there was a total loss of 37.5% of the subjects, 
30% from the intervention group and 44.4% from the control group. From the second to the 
third evaluation moment there was a total loss of 34.2% of the individuals, 38.5% from the 
intervention group, and 29.2% from the control group. From the first to the third evaluation 
moment, losses in the intervention group and in the control group were 57% and 60%, 
respectively. After 21 months the sample was reduced to approximately 17% of the population. 
These losses resulted from workers leaving the company, changing workplace, losing motivation 
to continue in the study, or not answering the questionnaire. 
Table 1 shows values for mean, standard deviation, minimum and maximum for age (years), 
height (cm), weight (kg), and body mass index (BMI) of workers included in the intervention 
group and in the control group. 
 
 
 Instrumentation 
Health-related QoL was measured using the Short Form Health Survey (SF-36) self-administered 
questionnaire, which is a generic health status survey questionnaire designed to assess the 
impact of illness on a patient’s QoL (Ware and Sherbourne 1992). The SF-36 was translated for 
the Portuguese population by Ferreira and yields an 8-dimension profile (Ferreira 2000a): 
physical functioning, role limitations due to physical problems, bodily pain, vitality, general 
health perceptions, social functioning, role limitations due to emotional problems, and mental 
health. The SF-36 reports the patients’ perceived QoL using scores ranging from zero to 100, 
zero being the worst score and 100 the best score. The SF-36 has been extensively used in 
studies addressing patients with chronic back disorders (Picavet and Hoeymans 2004). The 
validity and reliability of the Portuguese translation of the SF-36 is well documented (Ferreira 
2000b). 
Procedures 
The exercise program was implemented in several stages. In the first evaluation, visits to the 
warehouse facilities allowed investigation of the types of tasks executed by workers and the 
most common injuries. Upon evaluation of the risks and most repeated gestures, an adequate 
exercise program was created. This program included nine easily executed exercises to promote 
stretching and strengthening of the soft tissues responsible for spinal stability, especially lumbar 
stability. This program was applied, with exercises being executed daily in the company facilities 
at the beginning of work and lasting approximately 8 min. To motivate workers to adhere to the 
program and follow it, there were several training sessions, and posters illustrating the exercise 
program were distributed in the company facilities. 
Facilitators of the program included physiotherapists, who visited the warehouse facilities every 
15 days to correct possible execution errors or to answer doubts and questions from workers 
about the exercise program. The program efficacy was evaluated in three moments—prior to 
(M1), at 11 months (M2), and at 21 months (M3) following participation in the program—by 
application of the SF-36 questionnaire. 
The control group participated in the pre- and post-program tests. At the end of the study this 
group was offered the possibility of executing the same exercises that were implemented in the 
intervention group. 
The study was conducted between February 2005 and March 2007 with authorization by the 
company and according to a protocol between the institutions involved. All participants 
provided written, informed consent before entering the study. All procedures were in 
accordance with the Helsinki Declaration. The study design was approved by the ethics 
committee of Escola Superior de Tecnologia da Saúde do Porto, in Portugal. 
Statistics 
Exploratory data analysis and sample characterization were performed using descriptive 
statistics. Therefore, to check the existence of statistically significant differences between the 
data analyzed, before and after implementing the exercise program, the repeated measures test 
and the Friedman ANOVA test were used. The student’s t test for paired samples was used to 
analyze differences between mean values in both groups. To analyze differences between mean 
values in both groups at the different moments, the student’s t test for independent samples 
was used. The level of significance was set at 0.05, with 95% confidence intervals. Statistical 
analysis was conducted using SPSS® 17.0 for Windows®. 
Results 
Results in Table 2 indicate that at baseline, workers in both groups had a good perception of 
their QoL. Mean scores of the SF-36 are generally near or above 80%. However, the analysis 
does not show statistically significant differences between groups. It can be observed that the 
physical functioning dimension obtained the best mean scores throughout the study in the 
intervention group, while both groups showed lower scores in the general health dimension. 
The bodily pain dimension obtained the lowest score in the control group while in the 
intervention group the worst score obtained was in the vitality dimension (Table 2). 
  
After 11 months of follow-up, groups showed statistically significant differences in the 
dimensions physical functioning (0.002), role-physical (0.006), and bodily pain (0.000) 
(Table 2). At the end of the exercise program, all dimensions showed increased scores in 
the intervention group, with the exception of general health, which obtained a lower score. 
The control group obtained the best mean values in the dimensions role-emotional and 
role-physical, while lower scores were obtained for the dimensions bodily pain, vitality, 
and general health. Nevertheless, it can be observed that mean values, in all dimensions, 
decreased throughout the 21-month period in the control group. 
When analyzing subjects’ health-related QoL, results have shown that there were 
significant differences between the three evaluation moments in almost all variables, both 
in the intervention and control groups, as reported in Table 3. 
 
 
 
In the second evaluation moment (after 11 months of follow-up) there was an increase in all 
dimensions for the intervention group, although only scores for dimensions physical functioning 
(0.019), bodily pain (0.010), general health (0.004), and role-physical (0.037) are significant, 
whereas in the control group all dimensions showed a decrease in mean scores, with scores in 
dimensions physical functioning (0.049) and role-physical (0.006) being the ones with statistical 
significance (Table 4). 
 
  
From the beginning of the study to the end, after 21 months, all dimensions of the SF-36 
have increased in the intervention group, with differences being statistically significant, 
except for dimensions general health and vitality. In the control group, mean values 
decreased, with scores obtained in dimensions role-emotional and mental health being 
not statistically significant. 
From the second to the third moment of evaluation (11th to 21st months), the intervention 
group showed statistically significant differences in the dimension mental health (0.009), 
whereas in the control group there was a statistically significant decrease in all 
dimensions, except for role-physical (Table 5). 
 
 
 
 
Discussion 
The sample included young male workers (mean age 33–34), with a BMI close to overweight. 
Although there is no evidence showing increased weight as a cause of LBP, several epidemiologic 
studies showed that there can be a modest positive association between BMI and LBP 
(Borenstein 2000). In fact, several studies have demonstrated the importance of low back 
exercise for spine stabilization, providing better functionality and a consequently better QoL 
(Airaksinen et al. 2006; Descarreaux et al. 2002; Tuncel et al. 2006; Tuzun 2007). 
In this study, an analysis of the SF-36 dimensions throughout the 21-month period shows the 
efficacy of an exercise program, as mean scores obtained in all dimensions have increased, with 
results in dimensions physical functioning, role-physical, bodily pain, social functioning, role-
emotional, and mental health being statistically significant. These results are in accordance with 
the results of another study in which the subjective effects of exercise on the participants’ health 
and well-being were significantly better in the intervention group than in the control group 
(Tveito and Eriksen 2009). A similar situation occurred in other studies, where the intervention 
group tended to have a higher median baseline physical functioning and bodily pain score on 
the SF-36 (Santos et al. 2011). 
In the first 11 months of intervention, only three dimensions showed significant improvement 
(physical functioning, role physical limitations, and bodily pain) although all of them tended to 
improve. These results are consistent with other studies, which have also used pain-specific 
exercises and obtained similar results on health-related QoL (Bendix and Bendix 1997; Carroll 
and Whyte 2003; Walsh and Radcliffe 2002). In the control group there was a significant 
decrease in the dimensions physical functioning and role limitations physical and a decreasing 
tendency in the scores of the remaining dimensions. One possible explanation could be the fact 
that workers have to execute heavy tasks all the time and they do not have good motor control. 
Also, we cannot forget that 55% of the population suffers episodes of severe back pain every 
year. These kinds of factors influence QoL. 
From the second to the third moment of evaluation there were no statistically significant 
differences that showed exercise efficacy on health-related QoL, with the exception of the 
dimension mental health in the intervention group. In the control group there was a steep 
decrease with significant differences in all dimensions, except in the dimension role-physical. A 
possible explanation for this occurrence could be the fact that during this period there were 
changes imposed by the company in terms of working times, shift work, and increased workload, 
which could have led to dissatisfaction and changes in family and social activities. In a large 
study, Butler and Johnson (2011) found that workers’ satisfaction with the effectiveness of their 
health care is influenced more by reduced perceptions of pain and increased physical 
functionality than by the “bedside manner” of health care professionals. In other words, 
differences in the type of care provided are important in the early stages of episodes of back 
pain but disappear at the 12-month mark. The dominant influences at 12 months become the 
workers’ perceptions of the manner in which they have been treated by the employer. Several 
studies suggest that socio-economic and psycho-social factors can negatively affect attitudes 
and behaviors (Buchbinder et al. 2001; Walsh and Radcliffe 2002) 
At the final evaluation (21 months), the intervention group showed statistically significant 
differences in all dimensions, except in mental health and vitality, showing that a specific 
exercise program can be efficient in increasing functionality and health-related QoL. These 
results are consistent with the ones obtained by Merkesdal and Mau (2005), which have shown 
that following an exercise program is efficient in improving daily activities, social relations, and 
functional capacity and in diminishing pain, thus contributing to an overall increase in QoL 
(Walsh and Radcliffe 2002). In the intervention group, the dimension bodily pain improved 
significantly between evaluation moments, with individuals feeling less pain, which shows that 
physical exercise is a good therapeutic resource in preventing and treating LBP, as it improves 
weakness and low isometric resistance of lumbar extensors associated with pain (Pengel et al. 
2003). Bendix and Bendix (1997) and Claiborne et al. (2002) mention that increased activity leads 
to decreased pain levels and to better physical performance. This is consistent with the findings 
obtained in the present study, which show significant improvement in the control group and a 
significant decrease in the intervention group at the end of the study. 
Improvements in physical function and performance may also result from the subjects’ 
awareness of the risks they face and their attempt to compensate these risks with physical 
exercise. This results in improved physical condition, increased functionality, and decreased 
pain, which is in accordance with the study of Salo et al. (2010), who had similar results in a 
study applied to women. 
At baseline, 55% of the individuals had severe lower back problems, which reduced the sample 
to less than half. In the second year, losses were a little higher than in the first, which could be 
explained by the fact that during this period the company demanded more production and 
changed some intermediate managers, changes not very well understood by workers. However, 
in the study by Santos et al. (2011) there was a loss of 28% of the sample after 9 months of 
intervention and in the study by Butler and Johnson (2011) the loss rate was 58% in 1 year. 
Another strong reason for losses throughout the program was the novelty to do exercise in the 
company, and also the fact that this was seen as an extra obligation to the intervention group. 
Moreover, subjects in the control group did not seem to understand the importance of their 
role, despite all the information and motivation actions taken. The study nature could have also 
been a limitation, as it was not possible to control the individuals outside the workplace. Some 
factors, such as having more than one job, insufficient rest, holidays, and non-existence of other 
entertainment activities, although workplace-independent, can negatively affect the physical 
and psychological status of individuals, as seen in the subjects of this study. The ideal would be 
to find the best balance between the costs and benefits for both individuals and companies 
(Giaccone 2007). 
This study provides valuable information because it is the first longitudinal study based on a 
representative sample of warehouse workers. Because of the relative insufficiency of evidence 
on the effectiveness of specific exercise programs to workers, future trials are needed. In this 
context, training institutions and professional organizations should provide continuing 
education in pain assessment and management concerning QoL to health professionals at all 
levels. 
 
Conclusions 
In the long term, a low back specific exercise program positively modified the quality of life of 
warehouse workers. After 21 months of following the exercise program, the dimensions physical 
functioning, role-physical, bodily pain, social functioning, role-emotional, and mental health 
have improved significantly. 
 
 
References 
1. Airaksinen, O., Brox, J. I., Cedraschi, C., Hildebrandt, J., Klaber-Moffett, J., 
Kovacs, F., et al. (2006). Chapter 4. European guidelines for the management of 
chronic nonspecific low back pain. European Spine Journal, 15(Suppl 2), S192–
300. doi:10.1007/s00586-006-1072-1.  
 
2. Arnold, L. M., Witzeman, K. A., Swank, M. L., McElroy, S. L., & Keck, P. E., Jr. 
(2000). Health-related quality of life using the SF-36 in patients with bipolar 
disorder compared with patients with chronic back pain and the general 
population. Journal of Affective Disorders, 57(1–3), 235–239.  
 
 
3. Bendix, T., & Bendix, A. F. (1997). Back pain school. Ugeskrift for Laeger, 
159(35), 5224–5226. 
 
4. Bigos, S. J., Holland, J., Holland, C., Webster, J. S., Battie, M., & Malmgren, J. 
A. (2009). High-quality controlled trials on preventing episodes of back problems: 
Systematic literature review in working-age adults. The Spine Journal, 9, 147–
168. 
   
5. Borenstein, D. G. (2000). Epidemiology, etiology, diagnostic evaluation, and 
treatment of low back pain. Current Opinion in Rheumatology, 12(2), 143–149.  
 
6. Brox, J. I., Storheim, K., Holm, I., Friis, A., & Reikeras, O. (2005). Disability, 
pain, psychological factors and physical performance in healthy controls, patients 
with sub-acute and chronic low back pain: A case-control study. Journal of 
Rehabilitation Medicine, 37(2), 95–99. doi:10.1080/16501970410017738.  
 
7. Brox, J. I., Storheim, K., Grotle, M., Tveito, T. H., Indahl, A., & Eriksen, H. R. 
(2008). Systematic review of back schools, brief education, and fear-avoidance 
training for chronic low back pain. The Spine Journal, 8, 948–958.  
 
8. Buchbinder, R., Jolley, D., & Wyatt, M. (2001). Population based intervention to 
change back pain beliefs and disability: Three part evaluation. BMJ, 322, 1516–
1520.  
 
9. Burton, A. K., Balague, F., Cardon, G., Eriksen, H. R., Henrotin, Y., Lahad, A., 
et al. (2006). Chapter 2. European guidelines for prevention in low back pain: 
November 2004. European Spine Journal, 15(Suppl 2), S136–S168. doi:10.1007/
s00586-006-1070-3.  
 
10. Butler, R. J., & Johnson, W. G. (2011). Loss reduction through worker 
satisfaction: The case of workers’ compensation. Risk Management and Insurance 
Review, 14(1), 1–26. doi:10.1111/j.1540-6296.2010.01188.x.  
 
11. Carroll, L. J., & Whyte, A. (2003). Predicting chronic back pain sufferers 
intention to exercise. British Journal of Therapy & Rehabilitation, 10, 53–58. 
 
12. Claiborne, N., Vandenburgh, H., Krause, T. M., & Leung, P. (2002). Measuring 
quality of life changes in individuals with chronic low back conditions: A back 
education program evaluation. Evaluation and Program Planning, 25, 61–70.  
 
13. Daltroy, L. H., Iversen, M. D., Larson, M. G., Lew, R., Wright, E., Ryan, J., et al. 
(1997). A controlled trial of an educational program to prevent low back injuries. 
New England Journal of Medicine, 337, 322–328.  
 
14. Descarreaux, M., Normand, M. C., Laurencelle, L., & Dugas, C. (2002). 
Evaluation of a specific home exercise program for low back pain. Journal of 
Manipulative and Physiological Therapeutics, 25, 497–503.  
 
15. Deyo, R. A., Battie, M., Beurskens, A. J., Bombardier, C., Croft, P., Koes, B., et 
al. (1998). Outcome measures for low back pain research: A proposal for 
standardized use. Spine, 23, 2003–2013.  
 
16. Ferreira, P. L. (2000a). Criação da versão portuguesa do MOS SF-36.Parte I: 
Adaptação cultural e linguística. Acta Médica Portuguesa, 55–66. 
 
17. Ferreira, P. L. (2000b). Criação da versão portuguesa do MOS SF-36. Parte II: 
Testes de validação. Acta Médica Portuguesa, 13, 119–127. 
 
18. Galukande, M., Muwazi, S., & Mugisa, D. B. (2005). Aetiology of low back pain 
in Mulago Hospital, Uganda. African Health Sciences, 5(2), 164–167. 
 
19. Giaccone, M. (2007). Annual review of working conditions in the EU 2006–2007 
European foundation for the improvement of living and working conditions. 
Luxembourg: Office for Official Publications of the European Communities. 
 
20. Goldby, L. J., Moore, A. P., Doust, J., & Trew, M. E. (2006). A randomized 
controlled trial investigating the efficiency of musculoskeletal physiotherapy on 
chronic low back disorder. Spine, 31, 1083–1093.  
 
21. Ijzelenberg, H., Meerding, W. J., & Burdorf, A. (2007). Effectiveness of a back 
pain prevention program: A cluster randomized controlled trial in an occupational 
setting. Spine, 32, 711–719.  
 
22. Lang, E., Liebig, K., Kastner, S., Neundörfer, B., & Heuschmann, P. (2003). 
Multidisciplinary rehabilitation versus usual care for chronic low back pain in the 
community: Effects on quality of life. The Spine Journal, 4, 270–276.  
 
23. Merkesdal, S., & Mau, W. (2005). Prediction of costs-of-illness in patients with 
low back pain undergoing orthopedic outpatient rehabilitation. International 
Journal of Rehabilitation Research, 28(2), 119–126.  
 
24. Moffett, J. K., Torgerson, D., Bell-Syer, S., Jackson, D., & Llewlyn-Phillips, H. 
(1999). Randomised controlled trial of exercise for low back pain: Clinical 
outcomes, costs, and preferences. BMJ, 319, 279–283.  
 
25. Norris, C. M. (1995). Spinal stabilisation: 3. Stabilisation mechanisms of the 
lumbar spinestabilization mechanisms of the lumbar spine. Physiotherapy, 81, 72–
79.  
 
26. Pengel, L. H., Herbert, R. D., Maher, C. G., & Refshauge, K. M. (2003). Acute 
low back pain: Systematic review of its prognosis. BMJ, 327, 327–323.  
 
27. Picavet, H. S., & Hoeymans, N. (2004). Health related quality of life in multiple 
musculoskeletal diseases: SF-36 and EQ-5D in the DMC3 study. Annals of the 
Rheumatic Diseases, 63(6), 723–729. doi:10.1136/ard.2003.01076963/6/723.  
 
28. Rainville, J., Hartigan, C., Martinez, E., Limke, J., Jouve, C., & Finno, M. (2004). 
Exercise as a treatment for chronic low back pain. The Spine Journal, 4, 106–115.  
 
29. Salo, P. K., Hakkinen, A. H., Kautiainen, H., & Ylinen, J. J. (2010). Effect of neck 
strength training on healthrelated quality of life in females with chronic neck pain: 
a randomized controlled 1-year follow-up study 8:48. Health Qual Life Outcomes, 
8. 
 
30. Santos, A. C., Bredemeier, M., Rosa, K. F., Amantéa, V. A., & Xavier, R. M. 
(2011). Impact on the quality of life of an educational program for the prevention 
of work-related musculoskeletal disorders: A randomized controlled trial. BMC 
Public Health, 11. 
 
31. Sculco, A. D., Paup, D. C., Fernhall, B., & Sculco, M. J. (2001). Effects of aerobic 
exercise on low back pain patients in treatment. The Spine Journal, 1(2), 95–101.  
 
32. Sherman, K. J., Cherkin, D. C., Erro, J., Miglioretti, D. L., & Deyo, R. A. (2005). 
Comparing yoga, exercise, and a self-care book for chronic low back pain: A 
randomized, controlled trial. Annals of Internal Medicine, 143, 849–856. 
 
33. Steenstra, I. A., Anema, J. R., Bongers, P. M., de Vet, H. C., & van Mechelen, W. 
(2003). Cost effectiveness of a multi-stage return to work program for workers on 
sick leave due to low back pain, design of a population based controlled trial 
[ISRCTN60233560]. BMC Musculoskeletal Disorders, 4, 26. doi:10.1186/1471-
2474-4-261471-2474-4-26. 
 
34. Tuncel, S., Iossifova, Y., Ravelo, E., Daraiseh, N., & Salem, S. (2006). 
Effectiveness of controlled workplace interventions in reducing lower back 
disorders. Theoretical Issues in Erg Science, 7, 211–225.  
 
35. Tuzun, E. H. (2007). Quality of life in chronic musculoskeletal pain. Best Practice 
& Research Clinical Rheumatology, 21, 567–579.  
 
36. Tveito, T. H., & Eriksen, H. R. (2009). Integrated health programme: A workplace 
randomized controlled trial. Journal of Advanced Nursing, 65(1), 110–119. 
doi:10.1111/j.1365-2648.2008.04846.x.  
 
37. Van Tulder, M., Malmivaara, A., & Koes, B. (2007). Repetitive strain injury. 
Lancet, 369, 1815–1822.  
 
38. Walsh, D. A., & Radcliffe, J. C. (2002). Pain beliefs and perceived physical 
disability of patients with chronic low back pain. Pain, 97, 23–31.  
 
39. Ware, J. E., Jr., & Sherbourne, C. D. (1992). The MOS 36-item short-form health 
survey (SF-36). I. Conceptual framework and item selection. Medical Care, 30(6), 
473–483.  
 
